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© Pyrimidine derivatives and their production and agricultural uses, 
(g) Novel pyrimidine derivatives of the formula (I); 

I i //-\ u 

Ar - C « N - N V ^ R (1) 

V 

and salts thereof, 

wherein Ar is phenyl or naphthyl, which may be substi- 
tuted by lower alkyl, lower alkoxy, lower alkylthio, lower 
alkylsulfinyl, lower alkylsulfonyl, halogen, nitro, trif- 
luoromethyl or di-lower alkylamino; R' is lower alkyl, 
lower cycloalkyl, trrfluoromethyl, lower alkoxycarbonyl, 
phenyl or benzyl, and the phenyl may be substituted by 
halogen; R 3 is hydrogen or lower alkyl; R \ R* and R 5 are 
hydrogen or lower alkyl; R\ R 4 and R* are hydrogen, 
lower alkyl, lower afkenyi or lower alkoxy. or R* and R 4 or 
R 4 and R* combine with each other to represent 
trimethylene. tetramethylene or butadienylene, 
have been found valuable as antimicrobial agents. 

Methods of producing them and their applications in 
agriculture are discussed. 
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Pyrimidine Derivatives and Their 
Production and Agricultural Uses 

The present invention relates to novel pyrimidine 
derivatives, methods for the production thereof, and anti- 
microhial agents for agricultural uses featured hy contain- 
ing one or more kinds of the derivatives as the active 
5 ingredient or ingredients. 

More particularly, the invention relates to 
a pyrimidine derivative of the formula (i) ; 

R 1 R 2 t R 5 

10 Ar-C = N- N- 

or a salt thereof, r-* 

wherein Ar is phenyl or naphthyl, which may be 
substituted hy lower alkyl, lower alkoxy, lower 

15 alkyl thio, lower alkyl sulf inyl , lower alkyl sul- 

fonyl, halogen, nitro, trif luoromethyl or di-lower 
alkyl amino; R 1 is lower alkyl, lower cycloalkyl, 
trif luoromethyl, lower alkoxycarbonyl, phenyl or 
benzyl, and the phenyl may be substituted by 

20 halogen; R 2 ishydrogen or lower alkyl; R 5 , R k and 

R 5 are hydrogen, lower alkyl, lower alkenyl or 
lower alkoxy, or R 5 and R** or R^ and R 5 combine with 
each other to represent trimethylene, tetramethylene 
or butadienylene group; 

25 a method of producing a pyrimidine derivative (i), or a 
salt thereof, which comprises reacting an aromatic 
ketone of the formula (il): 

ArCOR 1 (II) 
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wherein the symbols in the formula are as defined 
above, 

with 2-pyrimidylhydrazine of the formula (ill): 




(in), 



or a salt thereof, 

wherein the symbols in the formula are as defined 
above; 

a method of producing pyrimidine derivative of 
the formula (Vl): 




(VI), 



or a salt thereof, 

wherein the symbols in the formula are as defined 
below, 

which comprises reacting an amidinohydrazone 
of the formula (IV) : 



R 1 R 2 NH 

I 1 f 

Ar-C = N- N-C (IV), 

NH 

or a salt thereof, 

wherein the symbols in the formula are as defined 

above, 

with a p-diketone of the formula (V) : 
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R^ * - COCHCO - R 5 ' (V) 

wherein, in the above formulae IV to VI, B?\ R^' 

5 i ' 
and R are hydrogen, lover alkyl or lover alkenyl 

*i t ^1 M 4? 

or R xs lover alkoxy, or R-' and R or R and 
R combine with each other to represent trimethy- 
lene or tetramethylene ; and 
an antimicrobial agent for agricultural uses which con- 
tains as the active ingredient or ingredients one or more 
of the pyrimidine derivatives (i) and/or their salts. 

The need. to increase food production has been, 
and is at present a most urgent goal. Large numbers of 
organometalic bactericides and fungicides, mainly organo- 
mercurial preparations, have been manufactured in enormous 
quantities, and have been widely used for many years 
because of their outstanding bactericidal and fungicidal 
effects. Apart from the intended effects produced, the 
use of such antimicrobial agents has brought about 
simultaneously a variety of undesirable, negative impacts 
on man and animals and the environment, and has come to 
present a social problem. Instead of these organometallie- 
compounds, there have emerged, up to now, antibiotics, 
organic phosphorus compounds, organic chlorine compounds, 
and so on. However, in spite of the fact that multiple 
diseases usually simultaneously affect the cultivation of 
crops, the currently prevalent, non-metallic antimicro- 
bial agents, as described hereinbefore, all show a strong 
selectivity' and a narrow antimicrobial spectrum, ..so that 
many of them are effective merely against a particular, 
single disease and its effects. Consequently, the use of 
a mixed preparation by way of a combined utilization of a 
multiple number of active substances is largely relied 
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upon, inevitably, from the standpoint of labour-saving, 
simultaneous pest control. This does not necessarily 
seem desirable in respect of impact on the environment, 
efficient use of resources, reduction of expenditures, 
and so on. Furthermore, there still remain some kinds of 
diseases and their effects which have not been overcome 
satisfactorily by these antimicrobial agents alternatively 
introduced. As a disease affecting paddy rice culture, 
for example, there may be mentioned rice plant blast, 
sheath blight leaf spot, stem-rot, Helminthosporium* leaf 
spot, and bacterial leaf blight. As regards the first two 
diseases, there are currently some antimicrobial agents 
available for individually controlling these to a limited 
extent, whereas the others have been left unsolved. 
Especially, the third and fourth diseases have begun to 
occur conspicuously to the severest degree in recea t years, 
and there is a strong demand an antimicrobial agent with 
high effectiveness against the two first mentioned diseases, 
and which simultaneously exhibits a similarly effective 
control against the others. The same is true for diseases 
affecting dry field farming, fruit culture, floriculture, 
and so on, for example, dawny mildew of cucumber, gray 
mould of strawberry, stem rot of kidney bean, powdery 
mildew of barley, gray mould of lettuce, late blight of 
tomato, leaf blight of cucumber, and so on. 

As a result of our research in this field, we 
have unexpectedly discovered that a novel pyrimidine 
derivative of the formula (l) or a salt thereof, which are 
somewhat different from the type of compounds used as 
conventional antimicrobial agents and which have the hyd- 
razone linkage in the molecule, are capable of providing 
a clear solution to these problems. The present invention 
is based on this novel finding. 

In formulae (I), (II), (IV) and (VI), Ar repre- 
sents phenyl or naphthyl. Where Ar is naphthyl, the 
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10 



15 



20 



25 



30 



position of its bonding may be either in the a- or the 
p- position. Both of these aromatic radicals may be 
unsubstitiroed, and the phenyl group may have one to five 
substituents, while the naphthyl may have one to seven 
subsxiiuents. Examples of such substituents may include 
louiri alkyls, preferably having 1 to h carbon atoms, such 
as methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec 
butyl and t-butyl; lower alkoxys, preferably having 1 to 
k carbon atoms, such as methoxy, ethoxy, n-propoxy, i- 
propoxy, n-butyoxy, ^L-butyoxy and sec- butyoxy; lower 
alkyl thio groups, preferably having 1 to ^ carbon atoms, 
such as methyl thio, ethyl thio, n-propyl thio, i^-propylthio, 
n-butyl thio, i-butyl thio, sec-butyl thio and t-butyl thio; 
lower alkylsulfinyl groups, preferably having 1 to k 
carbon atoms, such as methylsulf inyl, ethylsulf inyl, n- 
propylsulfinyl, i-propylsulf inyl , n-butylsulf inyl , i- 
butylsulf inyl, sec-butyl sulf inyl and t-butylsulf inyl ; 
lower alkyl sulf onyl. preferably having ] to h carbon atoms, 
such as methyl sulf onyl, ethylsulf onyl , n-propyl sulf onyl , 
i-propyl sulf onyl, n-butyl sulf onyl i^-butylsulf onyl , sec- 
butylsulfonyl and t-butyl sulf onyl ; halogen atoms such as 
fluorine, chlorine, bormine and iodine; nitro; trifluoro- 
methyl; and di-lower alkylamino groups such as dimethyl - 
amino, diethyl amino, methyl-ethylamino, methyl-j^-propyl- 
amino, di-n-propylamino, di -i-propyl ami no, di-n-butylamino 
and ai -.i-butyl amino. When not less than two of these 
substituents occur, they may be not only the same but 
also different substituents which may be pre sent in not 
less than two kinds mixed. Among these substituents, 
lower alkyl, lower alkoxy, lower alkylthio, halogen and 
trifluoromethyl are preferably employed, and lower alkyl 
such as methyl, ethyl, or halogen atoms (e.g. chlorine or 
bromine) are particularly preferred. As to the position 
of substixution, the phenyl may be substituted by any kind 
of substituent in any number at any position, provided the 
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number of substituents is not less than 5, and preferably 
by the substituent in at least one opposition (2-position) , 
whereby the particularly preferred substituents are lower 
alkyls such as methyl and ethyl and halogen atoms such as 
5 chlorine and bromine. As to the second to fourth 

substituents, the above-mentioned substituents may, or 
may not, enter, in any combination, any remaining posi- 
tions. However, 1 to k as a total number of substituents 
is particularly preferred and, in view of the tendency for 

10 even the above-mentioned substituents, when they enter 

both of the o-positions (2,6-positions) at the same time 
generally have difficulty in forming a hydrazone linkage, 
it is especially desirable that the number of substituents 
should not be more than k m Analogously, the same is true 

15 with a- and p-naphthyl groups. For example, it is pre- 
ferable that a substituent should be present at the 2- 
position in the case of oc-naphthyl and at the 1- or 
3-position in the case of naphthyl, whereby so that 
the lower alkyls and halogen atoms mentioned above are 

20 preferred as substituents of the phenyl group. Other 
substituents may be present at an}' of the remaining 
positions, although they preferably enter the 4- or/ and 
6-positions. It should be noted, however, that a total 
number of such substituents of 1 or 2 is especially 

25 desirable. 

R 1 in the formulae (i), (II), (IV) and (VI) 
represents, for example, lower alkyls, preferably having 
1 to k carbon atoms, such as methyl, ethyl, n-propyl, 
ji-propyl, n-butyl, ji-butyl, sec -butyl and t-butyl; lower 

30 cycloalkyls such as cyclopropyl and cyclopentyl; trifluoro- 
methyl; lower alkoxycarbonyl groups, preferably having 1 
to h carbon atoms, such as methoxycarbonyl and ethoxy- 
carbonyl; phenyl and benzyl, and the phenyl may be sub- 
stituted by a halogen as described above and may, for 

35 example, be o-, m- or j>-chlorophenyl . Among these sub- 
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stituents, lower alkyl and lover cyeloalkyl are preferably 

employed, and lover alkyl such as methyl or ethyl is 

particularly preferred. 

R 2 in the formulae (i), (ill), (IV) and (Vl) 

5 represents hydrogen or lower alkyl, preferably having 1 to 

k carbon atoms, such as methyl, ethyl, n~propyl, jl-propyl, 

n-bi'tyl, j^-butyl or sec- butyl . Among these substituents, 

hvdrocen is especially desirable. 
5 ii 5 
R > R and R in the formulae (i) and (ill) as 
3 * 4 f 5 t 

10 well as B . R and R^ in the formulae (V) and (Vl) 

indicate hydrogen atoms; lover alkyls, preferably having 1 

to 4 carbon atoms, such as methyl, ethyl, n-propyl, i- 

prov;vi ; n-butyl, i-butyl, sec -butyl and t-butyl; lover 

alkenyl s, preferably having 1 to 4 carbon atoms, such as 

15 vinyl, allyl, crotyl and methallyl; and lover alkoxy 

groups, preferably having 1 to carbon atoms, such as 
methoxy, ethyoxy, n-propoxy, j^-propoxy, n-butoxy, i-butDxy 
and sec ^butoxy . Among these substituents, hydrogen, lover 
alkyl and lover alkenyl are preferably employed, and lover 

20 alkyl such as methyl or ethyl and lover alkenyl such as 

allyl are particularly preferred. Further, at least one 

5 4 5 5 ? 4 ? 5 * 

of R, R and R or R , R ■ and R^ may be lover alkyl 

as mentioned above to obtain a good result. In other 

words, it is particularly preferred that R^ and R^' be 

4 4 ' 

25 lover alkyls such as methyl or ethyl, R and R being hyd- 
rogen or lover alkyl such as methyl or ethyl, and R^ and 

5 ? * 'x 

R^ be lover alkyls such as methyl and ethyl. Where R% 

4 5 3 * 4 1 5 1 

R .and r , or E , R and R are lover alkyls, they may 

each be the same as the others or different from one another. 

3 4 4 5 

50 Furthermore, R^ and R or R and R^ may be combined vith 

each other to represent trimethylene , tetramethylene or 

V 4 1 " 4 1 5 f 

butadienylene, vhile R^ and R or R and R*^ may be 

combined vith each other to represent trimethylene or 

3 k k 

tetramethylene. Thus, this means that R and R or R and 

5 V 4 1 4 r 5 1 

55 R , or R and R or R and R may be combined vith each 
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other to form a connective cross-linking bond and 
cooperate with two carbon atoms of the pyrimidine ring to 

form a saturated or unsaturated, 5- or 6-membered con- 

*5 k k 5 

densed carbon ring. When and R or R and R are 

5 combined with each other to form a butadienylene, this 
means that they form a benzene ring in conjunction with 
two carbon atoms of the pyrimidine ring, or that the 
whole of the ring is a benzopyrimidine or quinazoline ring. 
Vhen R 5 and R^ or R^ and R 5 , or R 3 ' and or R^' and 

10 R^ 1 are said to be combined with each other form a 

tetramethylene group, this refers to the formation of a 
tetrahydrobenzopyrimidine or tetrahydroquinazoline ring. 
Among these substituents, the butadienylene group is 
especially desirable. 
15 A pyrimidine derivative (i) or a salt thereof is 

produced, for example, by reacting an aromatic ketone (II) 
with a 2-pyrimidylhydrazine (ill) or a salt thereof. 

In conducting the reaction of an aromatic ketone 
designated by the formula (II ) with 2-pyrimidylhydrazine 
20 indicated by the formula (ill), the latter may be subject- 
ed to the reaction, . either in the free state or as a salt 
with an organic or inorganic acid. As the organic acid, 
formic acid, acetic acid and propionic acid, for example, 
are employable, and, as the inorganic acid hydrochloric 
25 acid, sulfuric acid, and phosphoric acid, for example, 

are employable. The reaction may be carried out by mixing 
of the two compounds (II ) and (ill) or a salt thereof in 
about equimolar amount, although a slight excess of either 
of the two may be charged to the reaction mixture. "When 
30 the aromatic ketone (II) is liquid, for example, it may be 
used in excess to allow it to act as a solvent as well. 
Furthermore, when both of the compounds are solid, they 
may be melted into the liquid state by heating. In order 
to allow the reaction to proceed smoothly, however, the 
35 reaction is preferably carried out in an organic solvent, 
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whereby the organic solvent may be any type of solvent, 
unless the solvent would exert an adverse effect upon the 
reaction. Alcohols such as methanol, ethanol, propanol or 
butanol . for example, and methyl cellosolve or ethyl 
colloF.Ive, ethers such as .diethyl ether, tetrahydro- 
luraii. dioxane or dimethoxyethane and aromatic hydrocarbons 
sue!, as benzene, toluene or xylene are particularly 
preferred- These solvents may be used, alone or in 
various mixtures of two or more of them in varying mixing 
rati os „ 



Ilwrf-ortr, heating is not always required, when sufficient 

b 

STirring-or shaking is used, but is sometimes required, 
if the completion of the reaction within a short period of 
time is desired. The reaction temperature, normally, is 
desirably in the range of 30°C to 150°C, although a higher 
temperature near to 200 C C is in some instances required... 
Normally, the reaction is conducted at atmospheric pressure 
and, in some cases, can be carried out under elevated 
pressure applied with the use of a tightly sealed contain- 
er. The reaction time, which varies with the kinds of 
starting material? ana solvents and the reaction temperature, 
goes ordinarily to completion within from several tens of 
minutes io several hours, and yet, in some instances 
extends to several tens of hours. 



of hydrazones through a dehydration condensation reaction 
of ketones with hydrazines, whereby no particular 
attention need be paid to moisture removal or dehydration 
of the reaction system under normal reaction conditions. 
In cases where acceleration of the reaction rate or 
enhancement oi the yield i ?. desired, however, satisfactory 
results may in some instances be obtained by employing 
both starting materials and solvent adequately dried and 
dehydrated, en 6 paying attention to preventing the 



The reaction, generally, proceeds smoothly. 



This reaction involves essentially the formation 
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moisture from entering during the reaction, and taking 
water produced in the reaction system out of the system 
through azeotropic distillation or adding a dehydrating 
agent such as a molecular sieve to the reaction system. 

Although the presence of a catalyst in this 
reaction is not essential, the addition of traces of an 
acid or a base results, in some cases, a marked acceleration 
of the rate of reaction. Such acid may be either an or- 
ganic or an inorganic acid. As the organic acid, formic 
add, acetic acid or propionic acid, which may he made 
also serve as solvents are employable; for instance; 
examples of an inorganic acid which is employable include 
hydrochloric acid, Sulfuric acid, phosphoric acid and 
polyphosphoric acid (PPA), polyphosphoric acid ester 
(PPE), titanium tetrachloride, boron trif luoride,and 
other Levis acids; among these, sulfuric acid or poly- 
phosphoric acid (PPA) may, e.g., be made to serve both as 
a solvent and as a dehydrating agent. The bases which are 
usable include, for example, inorganic bases such as 
potassium hydroxide, sodium hydroxide and sodium alcoho- 
late, and organic bases such as pyridine and tr i ethyl amine, : 
of which the latter may be made to serve as a solvent. In 
addition, acidic or basic ion-exchange resins may be 
employed as solid catalysts. Furthermore, when hydrazine 
(ill) as an acid salt is subjected to reaction as mentioned 
above, this means that the acid is introduced into the 
reaction system as a catalyst. Generally speaking, it is 
the acids which can produce, as the catalyst, the more 
desirable results in terms of the rate of reaction, the 
yield, the colouration, and so on. 

A pyrimidine derivative (VI ) or a salt thereof 
may also be produced by reacting amidinohydrazone (IV) or a 
salt thereof with p-diketone (V) . > 

In the reaction of an amidinohydrazone represented 
by the formula (IV) with a 6-diketone designated by the 
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formula (Y). the former may be subjected to the reaction, 
either in the free state or as an acid salt with such an 
organic or inorganic acid as mentioned hereinbefore. 
This reaction is conducted by mixing nearly equimolar 
ar:our:ts of both the compound (iv) or a salt thereof and the 
compound alxhough either of compounds IV (or its 

salt) and (v) may in some cases be charged in slightly 
excess. Where the £-diketone (v) is liquid, for example, 
it may be employed in excess so as to serve also as a 
solvent. "Where both are in the solid state, they may be 
melted and liquefied by heating. However this reaction is 
preferably conducted in an organic solvent so as to allow 
it xo proceed smoothly, and the organic solvent may be any 
of various type of solvent, provided it does not adversely 
affect the reaction; for example, alcohols, ethers. or 
aromatic hydrocarbons, as mentioned above in connection with 
the reaction of (li) and (ill), are particularly preferred. 
These solvents may "be used, alone or as a mixture of two 
or more kinds thereof in different mixing ratios. 

The reaction generally proceeds smoothly. Therefore, 
heating is not always required, when sufficient stirring or 
shaking is used 5 but is sometimes employed if the com- 
pletion of tho reaction within a short period of time is 
desired. The reaction temperature is normally in ths range' of 
from 40- C to 200°C, and desirably kept especially within 
the range of from 60°C to 150°C. Ordinarily, the reaction 
is conducted at atmospheric pressure and, in some instances, 
may be carried out under elevated pressure applied with 
the use of a tightly sealed container. The reaction time, 
which varies with the kinds of starting materials and 
solvents and the reaction temperature, goes normally to 
completion within from several tens of minutes to some 
hours and. in some cases, extends to several tens of 
hours. 

The reaction involves essentially the formation of 
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a pyrimidine ring through the dehydration condensation 
reaction of an amidine with a p-diketone, and, as to the 
dehydrating conditions and the catalyst effects in the 
reaction system, substantially the same criteria as are 
5 described in the reaction "between (il) and (ill), or salts 
thereof, are applicable. 

The end point of the reaction between (II) and 
(III), or salts thereof, or between (IV) (or a salt thereof) 
and (V) may be easily ascertained by thin layer chromato- 
10 graphy, for example. Thus, the reaction may be completed 
at the time when a spot other than those of starting 
materials becomes detectable on thin-layer silica gel by 
ultraviolet irradiation (2536 A) or sprayed Dragendoff 
reagent. 

!5 The pyrimidine derivatives (i), or salts thereof 

produced in this manner, are novel compounds which have 
not previously been described in the literature. These 
derivatives are normally, at room temperature, colourless 
or slightly coloured, crystalline solids or viscous oils, 

20 and present a starch- syrup-like or glass-like semi-solid 
state, when they are highly viscous. Generally, they are 
substantially insoluble in water but readily soluble in 
various organic solvents, for example, alcohols, ethers and 
aromatic h3 r dro carbons being employed in the reaction as 

25 well as aliphatic halogenated hydrocarbons such as chloro- 
form and methylene chloride, esters such as ethyl acetate 
and butyl acetate, acid amides and nitriles such as 
dimethylf ormamide and acetonitrile, and the like. 
Consequently, when the derivative is a crystalline solid, . 

30 after the completion of the reaction, the reaction mixture 
may be directly cooled, or admixed with water in the case 
of the reaction solvent being miscible with water, or freed 
of the reaction solvent, and the resulting crude product is 
re crystallized from an appropriate solvent. When it is an 

35 oily substance, the crude product obtained by a similar 
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treatment is purified by the use of column chromatography. 
In cases in which an acidic or basic catalyst is added, or 
an acidic or basic solvent is employed, a neutralization 
treatment must be carried out in accordance with the 
5 nature- of the solution. When an acidic catalyst or an 

acidic solvent is used, the above-mentioned treatment may 
be directly carried out to isolate the reaction product 
as an acid salt. Further, the reaction product, once- 
having been isolated as a free base, may, if desired, be 

10 converted into a salt with a variety of organic or 

inorganic acids as mentioned above in connection with 2- 
pyrimidylhydrazine (ill), and the resulting acid salts, 
together with the free base, are included within the 
definition of the desired compound (i). The structure of 

15 a reaction product may be confirmed by elementary analysis, 
infra-red absorption spectra, ultraviolet absorption 
spectra, mass spectra or nuclear magnetic resonance 
spectra, for example. 

The pyrimidine derivative (i), or a salt thereof, a 

20 reaction product of the above-mentioned reaction, is a kind 
of hydrazone compound having a C=N double bond in the 
molecule, and, consequently, exists in two geometrical 
isomers, Z and E types, in relation to this bond. For 
example, there is often observed the formation of two 

25 isomers as two adjacent spots on the thin layer chromato- 
gram obtained with a crude reaction . product. Yet, the 
proportion of two isomers varies depending upon the kinds 
of starting materials and solvent, the reaction conditions 
(temperature and duration time), the acidity of the solu- 

50 tion, the type of catalysts and whether or not they are 
added, and a single isomer alone may be produced, as the 
case may be. In cases where the isomers are produced as 
a mixture, they may be isolated by carrying out through 
purification by means of column chromatography, for 

35 example. In this case, it often occurs that elution with 
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chloroform elutes the Z-isoroer faster, while elution 
with ethyl acetate elutes the E-isomer more quickly. As 
to the identification of the isomers* each of them may he 
discriminated "by chemical shifts of proton signals in the 
5 NH group of the molecule in the nuclear magnetic resonance 
spectra. In other words, the chemical shift fof* the E- 
isomer is in many cases located relatively at a lover 
magnetic field than that for the Z-isomer. Consequently, 
the isomer ratio of the mixture may he determined hy the 

10 integrated intensity ratio for each of the peaks. 

However, these isomers are tautomeric "being vulnerable to 
isomerization hy heating and light irradiation, and it is 
therefore useless forcibly to isolate the mixture of 
isomers to each isomer where the isolation is difficult, 

15 w T hile there is no adverse effect in subjecting the mixture 
of isomers to the application fields of the present 
invention. 

Referring now to the starting materials to he used 
in the above-mentioned reactions, the aromatic ketone 

20 represented hy the formula (il), as described on the lists 
of various reagent makers in Japan and elsewhere, is 
readily available in many kinds. The others may he readily 
synthesized hy conventional methods of aromatic ketone 
synthesis, for example, hy general synthesis methods such 

25 as the Friedel-Craf ts acylation of aromatic hydrocarbons 

with carhoxylic acids or their derivatives, and methods in 
accordance with such reaction ; [see, e.g.: G„ A. Olah 
(Editor), "Friedel-Craf ts and Related Reactions", Vol. Ill 
(Part l), 1 (1964); Chemical Society of Japan, "Zikken- 

30 kagakukoza (Course of Experimental Chemistry)", Vol. 19, 

316 (1957); and Chemical Society of Japan, "Sin-Zikkenkaga- 
kukoza (New Course of Experimental Chemistry), Vol. 14 
(II), 751 (1977)], as well as the methods described, e.g. 
in Journal of Organic Chemistry, 11, k*-A (19^6): ibid . , 

35 12, 617 (19^7); ibid . , 31, 1655 (i960); Journal of the 



0019450 



- 2 



•-> 1123, 4162: ibid., 2955, 3W7 . 

25(2; ibid., 1971C 33^7; and the Canadi 



an 

in 



Jourr-*- c£ Chemistry, 2i0 3 (1963), and nr thods 

a-i-cordaiKn- therewith. 

The following Table 1 tabulates physical constants 
or r-ii: appearance of some novel compounds out of the aro- 

re*:.!-;- k-. rones (II). 



10 



20 



25 



30 



-U . 



CK-S'."- _ji v. 



-CK- i 



CH„ 




."> 



1 1 



j Physic al constants or appearance 
b.p. , 89°C/15 mmHg 
b.p., 106-110°C/0.2 mmHg 
Oily substance 
Oily substance 
b.p., 73°C 
Solid substance 
b.p., 150-152°C/20 mmHg 
Solid substance 



to tisfe 2-pyrimidylhydrazine represented by the 
icrmule (Til), many homologues are known in the literature 
and tin- o-.i.srs may be synthesized by the known methods 
aesei-.rit-..- n,.-. itsratur-.- or methods in accordance 
thereviut T^y evantpie. They may be easily produced by the 
repctior. vl'.j: hyivazine or a mono-lower-alkylhydrazine such 
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as methylhydrazine or ethylhydrazine . in the presence of 
an organic or inorganic base, of a pyrimiciine derivative 
having, in the 2-position, a halogen atom such as chlorine 
or "bromine, a lover alkoxy group such as metboxy or ethoxy, 
a phenoayi group, a mercapto group, a lover alkylthio 
group such asmeth>ithio or ethyl thio, a phenyl thio group, 
a lower alkyl sulf onyl group such as methyl sulf onyl or 
ethylsulfonyl, a phenyl sulf onyl group, a nitroamino group, 
a cyanoamino group or a tri-lower-alkylammonium group such 
as trimethyl ammonium or triethylammonium [see e. g. Yakugaku 
Zasshi, JJ>> 159 and 59S (1953): iMd, f 79. 1V/7 (1959): 
chemical & Pharmaceutical Bulletin, 17 ? 1^79 (1969): ano 
Australian Journal of Chemistry, 30 $ 2515 (197?) 1. 

The following Table II shows the melting points of 
two novel compounds of 2-pyrimidylhydrazine (ill): 



20 



Table II: 




25 



R 2 


R3 J 


R^ 


-R 5 


PhysiC&l 


constants 


H 


CH 5 


CH„ 


CH„ 


m.p. 


165 


- 167°C. 


H 


CH 3 


-(CH=CH) 2 - 


in. p. 


180 


- 181°C. 



As the amidinohydrazone represented "by the formula 
(IV), the non-substituted homologue (Ar=CgH~; R^CIL.: 

30 R 2 =H) is the known compound described in the literature 
and the others may he produced by the known methods 
described in the literature or methods in accordance 
therewith. For example, they may be easily synthesized by 
reacting an aromatic ketone (II ) with an amino guani dine 

55 bicarbonate salt or nitrate salt in the presence of an 
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organic or inorganic base. The amidinohydrazone obtained 
in this manner has the basicity to be isolatable as a 
salt of an organic or inorganic acid, not to mention as a 
free base. The acid salt may be freshly neutralized so as 
to be subjected to the reaction according to the present 
invent:! on as a free base, or subjected to the reaction as 
an acid salt [Annalen der Chemie, 307, 293 (1899)]. 
Although it is expected that the Z-form and E-form 
geographical isomers may exist in relation to the C=N 
bond of the amidino-hydrazone, the mixture of isomers 
without isolation for identification or either of these 
without being characterized may be subjected to the 
reaction according to the present invention. 

The following Table III shows the melting points 
of these novel compounds of the amidinohydrazone (IV): 



20 



25 



30 



35 



Table III: 



R- 



R 



I I > 

Ar-C = N-N-C 

X 



NH 



Ar 



.CH„ 




- CH 



R J 



CH.. 



CH. 



CH. 



H 



H 



H 



KH. 



Physical constants 



m.p. about 160°C 
m.p. about 125°C 
m.p. about 174°C (acetate) 



"3 p-diketones represented by the formula (v) are 
described in the lists of reagent makers in Japan and 
elsewhere and are readily available in various kinds. The 
others may be easily synthesized by the ordinary methods of 
synthesis of p-diketones, for example, the general method 
based on the alkylation reaction of acetylacetone, or 
methods in accordance therewith [see e.g.: H. 0. House, 
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"Modern Synthetic Reactions", 2nd ed. , 492 and 734 
(1972); Chemical Society of Japan (editor), "Zikkenkaga- 
kukoza (Course of Experimental Chemistry)", 1^, 316 (1957); 
and Chemical Society of Japan, . 



0019450 



n Sin-Zikkenkagakukoza (New Course of Experimental Chemistry)" 
14(11), 751 (1977)], as veil as by the methods described 
e.g., in Organic Syntheses, III, 291 (1955); ibid . . 
V. 785 and 848 (1973); Chemical Bulletin of Japan, 88 

5 I06S (1967); and Journal of the American Chemical society, 

6S» 455 (1Q46), and methods in accordance therewith. 

The pyrimidine derivatives (I) or salts thereof 
according to the present invention possess a strong 
antimicrobial activity against a vide range of plant 

10 pathogenic microorganisms, particularly against fungi, 

and, when they are applied as an antimicrobial agent for 
paddy field uses, not only exterminate Pyricularia 
oryzae Cavara but also possess the exterminating effect 
against Pellicularia sasakii (Shirai) S. Ito, 

15 Helminthosporium sigmoideum and Helminthosporium aryzae , 

for example. Furthermore, they have a strong antimicrobial 
activity against not only pathogenic microorganisms of 
rice plants but also those causing diseases on vegetables 
and many other crops. For example, they have an 

20 antimicrobial activity against Phytophthora capsici . 

Sclerotinia sclerotiorum (Libert) deBary and Botrytis 
cinerea . 

In addition, the compounds (l) or salts thereof 
according to the present invention possess not only the 

25 therapeutic capacity of acting, when applied to an 

already disease-attacked plant, to inhibit the disease 
expansion, but also the preventive capacity of preventing 
when ^applied to unattacked plants, the infection by a 
pathogenic agent to protect such plant. As to the applic- 

30 ation method, they may be applied by spraying to the 
stems and leaves of plants and applied to the root 
portions of plants, whepreby they, with their strong 
penetrating property are absorbed into the plants, 
migrating through them tc spread wide ly, and develop the 

35 capacity of retaining the concentration necessary for 
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protecting the plants. 

* The compounds (l) or salts of them, despite their 
strong antimicrobial activities, are low in skin irritating 5 
property and oral toxicity towards warm-blooded animals, 

5 and exercise a reduced effect on the environment, for . 
example in terms of fish toxicity, etc. Furthermore, 
they exhibit a phytotoxic action against a variety of 
plants, which is non-resistant or merely slight, and affect 
in no way subsequent growths and crop yields. This may 

10 be ascribed to the fact that the compounds (i) or their 
salts have a strong affinity towards plants and a proper 
degree of chemical stability. In other words, they are 
assumed to be gradually inactivated through hydrolysis 
of the hydrazone linkage contained inlhe molecules. 

15 It may be said, consequently, that the pyrimidine 

derivatives (i) or their salts according to the present 
invention are provided with a highly superior nature and 
properties as antimicrobial agents for multi-purpose, 
agricultural uses. 

20 The antimicrobial agent according to the present inv- 

ention may consist of two or more kinds of the compounds 
of the formula (i) or salts of them in combination, not 
to mention one kind thereof. The antimicrobial agent 
may comprise a free base of, or an organic or inorganic 

25 acid salt of, the compounds (l) or salts of them of the 
present invention (hereinafter referred to as the active 
component), alone or in conjunction with a variety of 
natural materials, additives, solvents, etc. being 
added, as occasion demands. Referring moreparticularly 

30 to this, the active component may be used as a solid, 

as it is, for the purpose of retaining its effectiveness 
for a prolonged period of time, or may be dissolved or 
dispersed in a suitable liquid carrier (for example, a 
solvent), or admixed with or absorbed on an appropriate 

35 solid carrier (for example, a diluent or an extender), 
followed adding an emulsifying agent, dispersing agent, 
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10 



suspending agent, spreader, penetrant, vetting agent, 
thickening agent, stabilizer, etc., for use as an oil 
preparation, emulsifiable concentrate lettable powder, 
aqueous solution, suspension, dust, granules, fine 
granules, tablet, spray, or other suitable preparation 
f orms . 

Water alcohols (e.g. methyl alcohol, ethyl alcohol, 
ethyleneglycol, propyleneglycol.etc. ) , ketones (e.g., 
acetone, methyl ethyl ketone, etc.), ethers (e.g., 
dioxane, tetrahydrofurane, cellosolve, etc.), aliphatic 
hydrocarbons (e.g., gasoline, kerosene, light oil, fuel 
oil, machine oil, etc.), aromatic hydrocarbons (e.g., 
benzene, toluene, xylene, solvent naphtha, methylnaph- 
thalene, etc.) and other organic bases (e.g., pyridine, 
15 aldehyde collidine, etc.), halogenated hydrocarbons 
(e.g., chloroform, carbon tetrachloride, etc.), acid 
amides (e.g., dimethylf ormamide ) , esters (e.g., ethyl 
acetate, butyl acetate, glycerine esters of fatty acids, 
etc.) and nitriles (e.g., acetonitrile) , and sulfur- 
containing compounds (e.g., dime thylsulf oxide, tetra- 
methylene sulfone, etc.), and the like, may be used as 
such solvents. 
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The solid carrier such as the diluent or exten- 
der may be, for example, a powder of plant origin 
(e.g., rice bran, soybean powder, tobacco powder, 
wheat flour, wood powder, etc.), a powder of mineral 
origin (e.g., kaolin, bentonite, calcium phosphate, 
clays such as acid clay, talcs such as talc powder and 
pagotite powder, silicas such as diatomaceous earth 
and mica powder, et.), and alumina, sulfur powder or 
activated carbon, which may be used alone or as a 
mixture of not less than two kinds. 

The emulsifying agent, spreader, penetrant, dis- 
persing agent and the like which is used may include 
soaps, sulfates of higher alcohols, alkyl sulfonic 
acids, alkyl aryl sulfonic acids, quarternary ammonium 
salts, oxyalkylamines, fatty acid esters, surface 
active agents based on polyalkylene oxide, anhydro- 
sorbitol, etc., and the like, which are preferably 
incorporated into preparations, generally at a level of 
0.2 to 10?fc. Further, casein, gelatin, starch, arginic 
acid, agar, CMC, polyvinyl alcohol, pine oil, rice 
bran oil, bentonite, cresol soap, etc., may be used, 
if desired. In addition, there may be suitably admixed 
therewith, as occasion demands, various different kinds 
of fungicides and bactericides (e.g., organic chlorine 
fungicides, organic phosphorus fungicides, benzimi- 
dazole fungicides, copper fungicides, organic sulfur 
fungicides, phenol fungicides, antibiotics, etc.), 
insecticides (e.g., natural insecticides, carbamate 
insecticides, organic phosphorus insecticides, etc.) 
and others such as miticides, nematocides, herbicides, 
plant growth regulators, stabilizers, synergists, 
attractants, repellent, perfumes, plant nutrients, fer- 
tilizers, amino acids and low-molecular or high-mole- 
cular-weight phosphoric acid salts, for example, while 
metal salts may be added for the purpose of strength- 
ening the effectiveness of the preparation. 
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The content of the active component in the anti- 
microbial agents for control uses according to the 
present invention may suitably be in the range of 10 
to 905b for emulsifiable concentrate, wettable powder, 

5 etc., 0.1 to 10$ for oil preparation, dust, etc., and 
5 to 50Jc for granules. 

Meanwhile, the emulsifiable concentrate, wet- 
•cable powder, etc., when brought into practical use, 
may be suitable diluted with water, etc. (for example, 

10 up to 50 to 5000 times) so as to be sprayed. 

The. amount of the active component mixture thereof 
with other kinds of antimicrobial agents and the formu- 
lation ratio vary depending upon the growing phase of 
the plant to be treated, its growth condition, the 

!5 species of disease, the condition of the disorder, 

the application time or method for the antimicrobial 
agent, and other conditions, and is generally adjusted 
in such a way that the active component is used at an 
application rate within the range of from 10 to 300 g 

20 per 10 are. The application concentration may be in 
the range of 10 to 1000 ppm of the active component, 
while the application method may be by means of spray- 
ing, dusting and irrigating on crops or dust coating of 
seeds; any application method provided safe and effec- 

2 5 tive application to crops is secured, we do not impose 
any restriction on the present invention, no matter 
what the used amount, the application concentration 
and the application method may be. 

The antimicrobial agent for plant disease control- 

30 ling uses according to the present invention has reduced 
sideeffects and can achieve a superior action and 
effectiveness by a simple procedure, at reduced cost, 
and to a precise degree, thus off erring a high level 
of usefulness in commercial use. 

35 In the specification, the following abbreviations 

are used: "ml !, =milliliter, "mM"=millimol , n mg"=milli- 
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gram, "g n =gram, n pg ,l =microgram, ,f nim n =niilliiDeter , 
"cm"=centimeter, "a"=are, "?o"=percent , !l NMR ,f =Nuclear 
Magnetic Resonance, "S n ssinglet, "ppm n =part per million, 
"comp. "^Compound, "No. "^Number, "Synth. n =Synthesis, 
"Phys. "=Physical , ,! ca"=circa, "m.p. "=melting point, 
"Concn. "=Concentration. 

The Examples and Test Examples are as follows: 

Example 1 

To 15 ml of ethanol are added 1.50 g (9mM) of 
(>-methyl-thioacetophenone ( 11 : Ar=o-CH^S . CgH^ ; R*=CH^) 
and 1.38 g (lOmM) of 2-hydrazino-4,6-dimethylpyrimidyl 
(111: R 2 =R ij =H; R 3 =R 5 =CH.-), followed by boiling under 

25 reflux for about 13 hours. After the reaction, the 
reaction mixture is concentrated under reduced pres- 
sure, and the resultant viscous, oily substance is 
chromatographed on a column (silica gel/chlorof orm) . 
Since the Z-form of 4, 6^dimethyl-2- [l-(2-methyl-thio- 

20 phenyl )ethylidenehydrazino]pyrimidine is eluted first, 
together with the E-form, after a short time interval, 
elution of both isomers with chloroform yields the 
elution fractions containing the same isomer which are 
collected by checking with thin-layer chromatography, 

25 followed by concentration of each of them to yield the 
isomers as a crystalline solid, respectively. 

Z-form: 



Yield ; 0.95 g (38?6). Melting point ;.125-127°C 
Elementary analysis ( C^H^gN^S) 
30 C H N 

Calcd. (#): 62.90 6.33 19.56 
Found (#) 62.80 6.40 19.59 

NMR (CDCl^, ppm), 6 value 

35 Pyrimidine 4,6-CH,.: 2.33 (6H, s.), N=C-CH 3 ,SCH 5 : 2.35 
(3H, s.), 2.43 (3H, s.) 
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20 



25 



30 



35 



Pyrimidine 5-H: 6.^6 (lH, s.), phenyl proton: 7.0-7.5 
m.), NH: 7.8S (lH, s.). 



E-form 



Yield ; 1.20 g (k8 B J>) , melting point ; 9it°C 
Elementary analysis (C^H^N^S) 

C H N 

10 Calcd. (#) 62.90 6.33 19.56 . 

Pound (#) 62.85 6.23 19.46 

NMR (CDC1 3 , ppm), 5 value 

Pyrimidine 4,6-ClL. : 2.35 (6H, s.), N=C-CH 3 , SCH : 2.30 
(3H, s.), 2. hi (3H, s.) 

Pyrimidine 5-H: 6.51 (lH, s.), phenyl proton: 7.0-7.5 
(4H, m.), NH; 8.25 (1H, s.) 



Example 2 

A 2.00 g (lOmM) portion of 2-(2,4-dimethylphenyl) 
ethylideneaminoguanidine (IV: Ar=2.4-(CH,) 0 C,-H • R 1 =CH • 
R =H) and 2.90 g (23mM) of 3-ethylacetylacetone (V: 
R 5 =CH 5 ; R 4 =C 2 H 5 ) are stirred for about 3.5 hours, while 
keeping them at 130 to 140°C in an oil hath. After the 
reaction, p-diketone excess is distilled off under 
reduced pressure, and the resulting viscous, oily 
substance is chromatographed on a column (silica gel/ 
ethyl acetate + n-hexane). Since the Z-form of 5-ethyl- 
k , 6-dime thyl-2- [l- ( 2 , 4-dime thylphenyl ) ethylidenehydra- 
zino]-pyrimidine is eluted first, with the E-form 
successively eluted partly in a mixture with the Z-form, 
by elution of both isomers with a mixed solvent of 
ethyl acetate and n-hexane, the elution fractions con- 
taining the same isomer are collected by checking 
through thin-layer chromatography, followed by con- 
centration of each of them to give the Z-form as a 
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crystalline solid and the E-form as a viscous oily 
substance . 



Z-form: 



Yield : I.50 g (51#), melting point; 127-129°C. 
Elementary analysis ( c ig H 24 N 4^ 

C H N 

Calcd. (#) : 72.93 8. 16 18.90 

Found (#) : 72.35 8.09 18.72 

NMR (CDCl^, ppm), 5 value 



NH: 7.72 (1H, s.) 
15 E-form (mixed with Z-form): 



Yield ; 0.70 g (24$) . Viscous, oily substance 
Elementary analysis ( c i8 H 24 N 4^ 

C H N 

Calcd. (#): 72.93 8.16 18.90 
Found (#): 72.78 7.99 18.48 



25 



30 



35 
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NMR (CDCUppm), 6 vlaue 

NH: 7.75 & 8.08 (ratio of Z-form : E-form =1:2) 

Example ? 

The compounds Nos. 1 to 126, as described herein- 
after are produced in the same manner as in Example 1 
(Synthesis method A) or in Example 2 (Synthesis method B). 
Their chemical structures (Ar, R 1 , R 2 , R 3 f R 4 f R 5^ the 
method of synthesis and the physical constants (appearance), 
of these compounds inclusive of the compounds obtained in 
Examples 1 and 2, are tabulated in the following Table. 
In the column (ratio of Z:E) of the Table, E stands for 
the E-form solely obtained and Z for the Z-form alone, 
while Z + E stands for a mixture of both isomers, with their 
ratio unidentified; the compound No. 115, with Ar and R' 
being the same, has no structural isomer and can be • 
isolated by merely concentrating after the reaction. 



Comp. 
No. 



2 

5 
k 

5 
6 

7 
8 
9 
10 



Ar 



C 6 H 5 

0-CH...C.H, 
D ok 

0-CH_.C r H, 
y ok 

£- CH 5- C 6 H i, 
£-CH 3 .C 6 H^ 

0-CH 3 0.C 6 Hj 

O-CH^S.C.H. 
j ok 

0-CH 5 S.C 6 H 4| 

e-ci.c^ 

m-Cl.C^ 



ft' 



CH 
|CH 

|CH.. 
PEL 



R- 



CH_ 
CH_ 
CH.. 
CH.. 
CH, 
CH, 
CH„ 
CH_ 

CH 3 
OH, 



R 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 



R- 



CH, 

ch; 

CH^ 

ch; 

CH^ 
CH 3 
CH 3 
CH„ 



Ratio 

of 
Z : E 



E. 

E 

E 

E 

E 

E 

Z 
E 
E 
E 



Synth . 
method 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



Phys. constants 
(appearance) 



m.p.89-91°C 

m.p.l78-180°C 

m.p.HO-lll°C 

m.p.85-88°C 

m.p.l64-l66°C 

m.p.l28°C 

m.p.l25-127°C 

m.p.9^°c 

m.p.l32°C 

m.p. 110°C 
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Conp. 
No. 














Hatio 








s 1 


r>2 










Ox 


Synth . 


Phys. constants 








Z 




ciuthod 


{appearance) 


11 


*^_n • *** ~ 
L " "c"4 


CH- 


- 1 
n 


U*x^ 
y 


U 


CH, 




E 


A 


n p 166-168°C 


12 




CH 7 . 


X- 


CH, 

j 


H 


CH, 






A 


n p 132-13^°C 








h 


CH ? 


H 






£ 


f 


p. 129-13.] °c 




o-i-c^ 


CH* 


P 




H 






E 


A 


e.p.138-159°c 


15 




y 




CH, 


E 


CH, 




E 


A 




-lC 






H 

i 




n 


CH, 

y 




w 


A 


n.p.l23-12$°C 


17 


2,4- 




j 


















|(CR,) ? -C.H, 

j ✓ - ✓ 






k 


K 


CH, 




L 




^.P.ca.99 c C 


18 


1 2/r- 






















j(Ch 5 ) 2 „ 6S , 


i CK, 

j ^ 


tr 


CH, 


E 


CE, 




: 5 


A 


(viscous oil) 


19 


i 2 . 5-^ 


i 






















1 


H 


CH, 

y 


E 


CH, 
y 








z.F.ca.99°C 


20 


1 

1 r\ i- 

!'«:-"• .« •« 

. v v — / s ^£.—y 

j ^ dl w ^ 


! 

CH, j H 




3i 


i 








(viscous oil) 


21 


I - . 
i - if.- 




















I 

! 




CH, 
' ^ 




Cxi-, 

j 


H 


CH* 






A 


rn.p,144-146 c C 


22 


























CH, 


H 








O 
(— 


• JL 


A 


(viscous oil) 




^ c _ I 






















( ' L; )„-C.-H- i 


Cfi, 


n 


CH- 






1 


: 2 


n 


(viscous oil) 


24 
























C 3**7''2 "6~Z- 


y 


II 








2 


: 5 


A 


(viscous oil) 


25 


2,5-(i- 
























OH, 


E 


y 


n 


y 


1 




A 


(viscous oil) 


26 


2-c>:,->- 
























CH, 


tj 


pu 

y 




In, 


1 


• JL 


A 


(viscous oil) 


27 


2-CH,.-5-:,- 






















C,H-'-C,:I T 


CH, 




i 

CH- 


.. i 

r. i 




-» 


: 1 




(viscous oil) 


28 


2-c:-:__-5-i- 
























0H 5 


K 






CH, 




: 1 


A 


(viscous oil) 


29 


2-C!: 5 .-=-t- 






















' ~' 1 


CH, 

2 


K 


CH 7 


1! 


CH, 


1 


: 2 


A 


(viscous oil) 
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Ratio 






Comp. 


Ar 




K 










of 


Synth. 


Phys, const ants 


No. 


R 




n 




Z 




method 


(apperance) 


30 


2,4-Cl 2 .C 6 K 5 


CK, 
y 


E 


CH, 
3 


K 


CH, 
y 




E 


A 


m.p. 175-176. 5»C 


31 


2,5-Ci 2 'C 6 H 3 


CH, 

y 


H 


CH, 
3 


H 


CH, 
3 




E 


A 


E.p.l65-166°C 


3? 


3,4-Cl -C 6 H 


CK 


h 


CH, 

y 


K 


CH 

? 




E 


A 


m.p.l48-149?C 


33 


2-CK,-*- 


























K 


CH 

i> 


H 


CH, 
3 


1 


: 1 


A 


(viscous oil) 


34 


2-CE,-4- 






















CH„S-CE- 

j ✓ w 






CH, 

y 


H 


CH* 


3 


: 1 


A 


(viscous oil) 


35 


2-CK,-4- 






















CE,S0-C.H, 

-/ ^ y 


CH, 

y 




CK 


H 


CH 




: 1 


A 


m.P. 135°C 


36 


2-CK,-4- 






















C^S0 2 -C 6 H 5 

v " 


CK, 




CH, 


H 


CH, 




E 


A 


°,F!ca. 210°C 


37 


2-CK 7 -4- 






















c 3 


CE, 


uT 






CH- 




1— 

i, 


t 


in n ca l c i8 0 C 


























Cl C 6 r., 


AT- 


ii 


y 


E 


CH, 
3 


1 


: 1 


A 


(viscous oil) 


39 


2-CH-.-4- 














- 








K0 2 '6 6 E 3 




H 


CK, 
3 


H 


CH, 
3 




E 


A 


m^p.- 170-1 72 4 C 


40 


2-Cl-p- 






















CE 5 -C 6 H 5 


C Kj 


E 


CH, 


E 


CH, 




E 


A 


ia. P. 155-157* C 


41 


2-C1-5- 






















CH 3* C 6 K 5 


CH, 


11 


OH, 


E 


CH 3 


6 


: 1 


A 


m.p.ca. 125'C 


42 


2-C1-5- 






















CH,0-C.H- 

3 0 - * 


CH„ 


E 


CH, 

y 


n 


CH, 

y 


1 


: 2 


A •• 


m.P.ca. 98°C 


43 


2-Br-5- 






















CK 5 'C 6 H 5 


CE, 

y 


H 


CH, 
3 


K 


CH, 


3 


: 4 


A 


Q.PtCa. 110°C 


44 


2-Br-5- 






















CK..0-C.H, 
3 © 5 


CH, 

✓ 


K 


CH, 

y 


K 


CH, 




E 


A 


m.p.ca. 142 p C 


45 


2 4 $- 






















(6h^) 5 -c & e 2 


CK, 

y 


E 


CK- 

:> 


H 


CH, 




Z 


A 


ra.p.ca. 112»C 


46 


2,4,5- 
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59 
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TJ 
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B 
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Z 


A 
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Ar 



72 



78 



63 ll,MCE,) 2 - 
|5-C 1C H^ 

64 |5 f S-(CH ) 2 - 

:•- "10-5 

65 iO-CH,-C c H ( . 

66 [2.4- • 

J; (CE,) -C C E, 

67 : c-ce,-c.-e. 

il 

68 ; 2.4- 
KCH $ ) 2 .C 6 E, 



69 ?2.5- 



|(6f,) 2 «c c .e, 
|(6e ? ) 2 .c 6 e ? 

74 b.4- 

I (CK,)^-C p H, 

75 \ZA- 
|(Ce 3 .) 2 -c 6 h, 
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J(CH 7 ) -C-H, 



!2.4- 



|(6H 5 ) 2 . Cf) H 3 
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CIL 
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CE 



CE. 



CE. 



0H }| K 
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CE, 



H 



70 £ 2-CI-5- 
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vh 3 
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CE, 
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CE, 
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CE,OE 
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CH. 
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CH, 



CH, 



Ratio 
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Z : E 



CE,I-(CE=CE) 0 - 



CE, 



CE, 



CE, 



E 
E 

Z+E 



(CH=CH) 2 - 



Z+E 



(CH=CH) 2 - 



CE 



CH- 
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CH- 
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CE, 

CH,. 



Synth . 
method 



(CH=CH) 2 - 
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CH, 

Et 

CE, 

Et 

Et 



n- 
Pr 



n- 
Bu 



CE- 
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CE, 



CE, 



CE, 
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CE 
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CH. 
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1 : 1 

1 : 1 

3 : 2 
Z 

1 : 2 



A 
A 



A 



A 



B 

B 
E 



B 



B 



Phys, constants 
(appearance) 



m.p.208-210°C 

m.P.170-172°C 
(viscous oil) 

°.P.173-175°C 
(viscous oil) 

ra.p.ca. 14$°C 

(viscous oil) 

D . P.ca. 80°C 

E. P.ca. 100°C 

n .P.ca. 125°C 
(viscous oil) 
ra.p.ca. 140°C 
^.P.127-129°C 
(viscous oil) 
c.p.ca. 144°C 

n.p.ca. 117°C 
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No. 



'I 



Ik 1 



r 2 



R 



R^ 
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of 
Z : E 



Synth, 
method 



Phys. constant 
(appt-aranco. 
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80 
81 
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84 
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86 
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94 
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|CE $ -c 6 r: 5 

2-C1-5- 
CH 5 -C 6 H 5 

2-C1-5- 
! C . E 5* C 6 K 3 

2-C1-5- 

U, 7 w,., 

2-C1-5- 

!CK,'C C .:! 7 

!;-Cl-n- 
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B 
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(viscous oil 
(viscous oil 
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(viscous oil 
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(viscous oil 
s.p.ca. 1J7 C 
n,p # 129-131 c 
(viscous oil 
^.P.ca. 80K 
m.p.ca lp2*( 
m # p # 126-128< 
u.P.ca. 95°< \ 
ra.P.ca. 130' 
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(viscous oil) 
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m.p.l43-145°C 
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(viscous oil) 
m.p.93-101°C 

(viscous oil) 

(viscous oil) 
m.p.ca. .128°C 
m.p.ca 132°C 
n.p.l27-12S'C 
*.P.155-157 C C 

m.p.l7r-17i' e C 

n.P.ca. 197°C 
c.P.ca. 175°C 
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m.p.ca. 110°C 
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2 H 5' 


Pr = 




Bu = 


- C 4 H 9 





25 

Example jj 



A wettahle powder is mixed , comprising 50% of the 
compound (3), 2% of sodium lignin sulfonate, 3 % of white 
carbon, 5 % of polyoxyethylene alkylaryl ether and 40 % 
30 of clay. It is diluted with water 1000 to 3000 times, and 
sprayed at an appliction rate of 10 to 20 / per are. 

Example 5 

A dust is mixed comprising 3 # of the compound (9), 
35 0.1 # of aluminium stearate and 96.9 # of clay. It is 
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dusted at an application rate of 300 to 500 g per are. 

Example 6 

A granule preparation comprising 5 % of the compound 
(18), 5 % of gum araMc, 30 £ of bentonite and 60 # of 
talc mixed and granuled. It is directly applied at an 
application rate of 300 g to 500 g per are. 

Example 7 

An emulsifiable concentrate, is prepared containing 
20 % of the compound (20), 75 °h of xylene and 5 % of 
polyoxethylene alkylaryl ether. It is diluted with water 
40 to 2000 times and directly applied at an application 
rate of 10 ^ per are. 

Example 8 

A wettable powder, comprising 30 # of the compound 
(5S), 5 i» of sodium lignin sulfonate, 5 # of polyoxyethyl- 
ene alkylaryl ether and 60 # of clay mixed and pulverized. 
It is diluted with water 40 to 2000 times and directly 
applied at an application rate of 10 JL per are. 

Example 9 



A granule preparation, comprising a mixture composed 
25 of 10 <$> of the compound (41), 5 # of sodium lignin 

sulfonate and 85 % of bentonite is kneaded with water 
and granulated. It is directly applied at an application 
rate of 300 to 500 g per are. 

30 Test Example 1 

An antimicrobial activity test is carried out on 
by means of a multiple dilution method with the use of an 
agar medium, in accordance with the procedure oulined 
below, on representative compounds of the present invention 

35 (indicated by the compound number as described in Example 
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3) as veil as a control reference compound, the test 
results "being tabulated in the table given below. 

(1) Assay medium 

A glucose-bouillion agar medium or potato sucrose agar . 
medium (employed merely for the test microorganism No. 5) 

(2) Preparation of antimicrobial agents 

A 40 mg portion of the test compound is dissolved in 
a mixture of 0.5 ml of N, N-dimethylf ormamide and 9.5 ml of 
acetone, and diluted with sterilized water to a concent- 
ration of 1000 /ig/ml (the concentration in the media is 



(3) Test microorganisms 

l) Pyricu laris oryzae IF0 5279, the fungus causing 
rice blast. 

2) Helminthosporium sigmoideum IFO 4867, the fungus 
causing stem rot on rice. 

3) Helminthosporium oryzae , the fungus causing 
Helmithosporium leaf spot on rice. 

4) Pellicular ia sasakii IFO 6330, the fungus causing 
sheath blight on rice. 

5) Phytophora capsici IFO 8386, the fungus causing 
downy mildew on cucumber. 

6) Botrytis cinerea, the pathogen of gray mould on the 
strawberry. 

7) Sclerotinia sclerotiorum IFO 4876, the pathogen 
of Sclerotinia rot. 

(4) Control reference compound 

The compound described in Example 2 of Japanese 
Published (unexamined) patent application No. 12786/1978; 
and Chemical Abstracts, Vol. 89, 1978, page 642, 89:43476q; 



1/10). 




CH 



(VII) 



3 
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(5) Inoculation 

The media are inoculated with peices of agar with 
hyphae, for the test microorganism Nos. k, 5 and 6, 
while being inoculated hy painting with bacterial fluids 
in the other cases. 

(6) Incubation 

Incubation is performed at 28°C for k days, for the 
test microorganinsn. Nos. 1, 2 and 6, at 28°C for 3 days 
for the test microorganism Nos. 3,4 and 7, and at 28°C 
for 5 to 6 days for the test microorganism No. 5. 

(7) Estimation 

The minimum inhibitory concentrations (MIC, xxg/ml) 
are determined. 
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0.2 




.25 




P c . 


6.25 


9 
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50 
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12.5 
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0.39 
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0.2 


6.25 


12.5 


; .12 


6.25 


1.56 


58 
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Cor"*. 
Ko. 
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nicroorfranisns 




1 


2 


7 




5 


6 


7 
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6.25 


5* 
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57 
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0.1 
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12.5 


25 


60 
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0.78 
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25 
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3.12 
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0.78 
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0.7c 


25 


; ICC 


> 10C 


25 


3.12 
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0.75 


25 


12.5 




6.25 


12.5 
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6.25 


76 


• ^ 
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25 
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87 
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23 • 


6.25 


5.12 



BAD OF?!*?'- 
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10 



Comp. 
NO. 


Kinds of test microorsaninsnis 


1 


2 


3 


4 


5 


6 


7 


100 


100 


0.78 


25 


25 


> 100 


100 


5.12 


102 | 


0.78 


0.39 


12.5 


50 


25 


12.5 


6.25 


104 


1.56 


0.78 


50 


100 


100 


25 


25 


108 


1.56 


0.78 


>100 


50 


25 


25 


1.25 


118 


0.39 


0.39 


12.5 


3.12 


12.5 


6.25 


1.56 


119 


0.39 


0.39 


>100 


50 


25 


25 


12.5 


125 


6.25 


1.56 


25 


> 100 


100 


12.5 >ioo 


126 


0.39 


0.39 


6.25 


25 


3.12 


12.5 


5.12 


C.R* 


3.12 


1.56 


100 


50 


> 100 


> 100 


25 



15 



Remarks : 



*):Control reference compound (VII) 



20 



25 



30 



35 



Test Examples 2 
The effect in controlling rice blast upon application 
to the stems and leaves of plants -is investigated by the 
following testing method.. The results obtained are tabulated i 
the table below, the compounds tested being indicated by 
the compound number as given in Example 3: 
I. Testing method 

1. Pathogen : Pyricularia oryzae 

2. Plant to be tested : Rice, species Asahi No, h 
planted in a 9-cm pot with 10 seedlings about 32-days 
old. 

3. Inoculation : Through natural infection from 
leaves affected by rice blast. 

4. Treatment with antimicrobial agents: A test 
compound is compounded in accordance with the procedure 
of Example 7, diluted at the fixed concentration, 
supplimented with 0.2 % of a spreader (Dyne, trademark of 
Takeda Chemical Ind.), and applied 2 days after initiation 
of inoculation. 
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15 



20 



25 
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5. Partition : 2 pots per section. 

6. Examination : Examination is carried out in 
accordance vith "Criteria for the Ratio of Leaf- 
Blast Affected Surface Area" (Pages 4-7) in 
"Criteria for Surveying. the Incidence of Diseases 
and pests" published by the Japanese Association 
of Plant Protection (2nd February, 1974), 

7 days after inoculation. 
II. Test results 



No". 


j 

Concn. 


1 

LA. If ec led surface 


1 

Comp, 


Concn. 


Affected surfac 






ho. 


ppm. 


area ratio, # 


1 


| 500 


2 


15 


500 


0 


o 


1 500 


0 


16 


500 


0 


3 


; 5og 


0 


17 


500 


0 


k 


500 


2 


IS 


500 


0 




500 


0 


19 


500 


o 


6 


500 


0 


20 


500 


0 


7 


500 


0 


21 


500 


0 


& 


500 


1 


22 


500 


1 


9 


500 


0 


25 


500 • 


3 


10 


500 


1 


24 


500 


3 


13 


500 


2 


25 


500 


2 


12 


500 


O 


26 


500 


0 


15 


500 


1 


27 


500 


0 


14 


500 


2 


28 


500 


0 
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Cc::.r 
Kg. 


• 

1 


AffuCtcO surface 
axon ratio, e /i 


Cow., 


Ccr.cn 

i-v- 


Affected surface 
area ratio, % 


29 


50C 


0 






60- . 


500 


0 


30 


. 500 








61 


5C0 


2 


31 


: 500 








64 


500 


-1 


33 


1 500 








67 


500 


0 


54 • 


500 

* 


3 






ee.. 


500 


0 


35 


, 300 


o 


f 




■ 500 


0 


3 c 


300 


2 




70 


500 


0 


37 


500 


- 


. 


■ 




500 


0 


3c 


500 


0 


• 


72 


500 


0 


.39 


= 00 


o 


sr 


73 


500 


1 


4C 


500 


c 


i 


7£ 


500 


c 


t — 


500 


c 






73 


500 

1 


0 




- ["• " 


3 

1 


! 

-: 


76 


500 


= ; 0 


4; 


- <";'• 

✓WW 


• 

• 


77 


• 500 


0 


4:: 


500 


; c 


• 


4 


75 


500 


0 


4c 


300 






: 


79 


500 




* ^ 


5.00 


, c 


I 


60 


500 


0 


AS 


; 500 


i o 

! 






81 


500 


1 


50 


. 500" 


1 1 


i 


! 


62 


500 


c 




500 


! 3 
i 


i 

! 


S3 


500 


2 




. 500 


i ' 


83 


500 


1 


53 


; soo 


! o 


■ 




&9 


500 


: 

I 0 

i 


r ^ 


500 


c 


r 


90 


; 50C 


: 

2 




500 


: c 






91 


5C0 


! 0 


5< 


. 500 


! o 






94 


5-oc 


0 


57 


i 

: 500 


! c 






95 


500 


f- . 
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10 



15 



20 



30 



Comp. 
No. 



96 

99 
101 
102 
105 
104 
105 
10? 
10S 
118 

us 



Cone n. 
ppn 



500 
500 
500 
500 
5.00 
500 
500 
500 
500 
500 
500 



Affected surface 
area ratio, <x 



1 
0 
0 
1 
0 
0 
2 
0 
1 
0 
0 



Comp. 
No. 



Cone en. 
ppm 



120 

121 . 

122 

125 

125 

126 

CR-1* 

CR-2** 

N-t*** 



500 
500 
500 
500 
500 
500 
20 
500 



Affected surf- 
ace area ratio £ 



0 
0 
O 
0 
0 
0 

5 
8 
30 



Remarks: 



) 



Bla s ~icidin S(Bla-S, trade mark) employed as control 
reference. 

EDDP (Hinosan, xrade mark) employed as control 

reference . 

Non-treated. 



Test Example 3 
The effect of controlling rice balst to be developed 
upon applied on the water surfaces is investigated "by 
the following testing method, and the results obtained 
are tabulated in the table below, the compounds tested 
being indicated by the compound number given in Example 3„ 
1. Testing method 

1. Pathogen : the same as described in Test Example 2. 

2. Plant to be tested : The same as described in 
Test Example 2, except that the rice plant is 
grown in an 1/10000 Vagner pot. 

5. Inoculation : The same as described in Test Example 



35 



k. Treatment with antimicrobial agents : The test 
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II. 



compound is compounded in accordance with the 
procedure oi Example 7, and applied to irrigated 
water, either directly at the predetermined conc- 
entration or after being diluted at such concent- 
ration. Inoculation is initiated 2 days after the 
application. 

5. Partition : The same as described in Test Example 2 

6. Examination : The same as described in Test 
Example 2. 

Test results 



Comp. 
No. 



Applied 

amount 

g/lOa 



Affected surface] 
area ratio, 



Comp. 
No. 



Applied 

amount 

g/lOa 



Affected 

surface 

area ratio, # 



2 
3 
5 
9 
13 
IS 

19 
20 
22 
24 
29 
31 



300 
300 
300 
300 
3O0 
300 
300 
300 
300 
300 
300 
300 



1 

2 
6 
4 
8 
7 
5 

13 
18 
0 

18 
18 



40 

41 

47 

48 

50 

54 

74 
103 
104 
108 
CR-1* 
CR-2** 

CR-3*** 
N-t**** 



300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
680 
480 
300 



0 
1 

18 
16 
16 
8 

16 
0 

18 
9 

25 
18 
48 
80 



Remarks : 



) 

**** ) 



IBP (Kitazin P) employed as control reference. 
Isoprothiolane employed as control reference. 
The compound (VIII) in Test Example 1. 
Non- treated control. 

Test Examples h 
The effect of controlling Helminthosporium leaf 
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spot on rice to be developed upon appi ication to the 
stems and leaves of p la nts is investigated by. the following 
testxng method, the results obtained being tabulated in 
the table given below, in which the. compounds tested are 
indicated by the compound number as given in Example 3 - 
!• Testing method 

1. Pathogen : Helmintho S p nri„m pryzae 

2. . Plant to be tested : The same as described in 

Test Example 2. 

3. Inoculation: A suspension of fungai spores (spore 
concentration of 1 to 2 x l 0 5/ml) formed by 
growing the cultures on a potato-sucrose-agar 
medium at 28*0 for 10 days is spray-inoculated, and 

• inoculated plants are kept for 2 days in an 
atmosphere at 28SC and at 100 % RH (relative 
humidity), and are then allowed to stand in a 
green house. 

4. Treatment with antimicrobial agents : in the same 
manner as described in Test Example 2, except that 
inoculation is effected after application and 

air drying. 

5. Partition : The same as described in Test Example 

6. Examination : 7 days after inoculation, examinat- 
txon is carried out in accordance with the modif- 
ied method of "Criteria for . Judgement of the Inc- 
idence Degree of Leaf Rust, Dwarf Leaf Rust and 
Black Rust of Wheat" (Page 2?) in "Criteria for 
Surveying the Incidence of Diseases and Pests- 
published by the Japanese Association of Plant 
Protection (15th February, -I974). 

II. Test results 
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5 



10 



15 



20 



O omn . 

V-/ viup • 

No. 


Concn • 
ppm 


Incidence degree 
of disease, # 


Comp. 
NO. < 


Concn. 
ppm 


Incidence degre< 
of disease, # 


i 




X 


20 


500 

J \J\J 


1 


o 

Cm 


cnn 


1 

X 


21 


500 


1 




puu 


1 

JL 




J \J\J 


1 


ii 
* 


cnn 

2? V/U 


1 

JL 




500 

J \J\J 


1 




cnn 


Q 


25 


500 


1 


u 




JL 


26 


500 


1 


c 
o 


cnn 


1 
X 


27 


500 

J \J\J 


1 


Q 




1 
X 




500 


1 


i n 


c nn 


X 


PQ 


500 


1 

X 


1 1 
x x 


c nn 


1 

X 




5 0O 

J \J\J 


1 

X 


12 


500 


1 


31 


500 


1 


13 


500 


1 


32 


500 


1 


14 


500 


1 


33 


500 


1 


15 


500 


1 


3^ 


500 


1 


16 


500 


1 


35 


500 


1 


17 


500 


1 


37 


500 


1 


18 


500 


1 


3S 


500 


1 


19 


500 


1 


39 


500 


1 
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Conv.J 


Ccncn j 


Incidence deproc 
of disease , % 


Cor.].. 

MO . 


Concn. 

• i * 


Incidence dcKruc 
of disease, > 






1 


69 


$00 


1 




r 






50C 


1 




j 




71 


500 


1 




\ 


1 

! 


72 


500 


1 




1 

1 :;CC 


1 1 

1 


73 


$00 


1 


'••5 


I 
i 


j 1 


rip 

7^ 


$co 


1 


^6 






/G 


$00 


1 


-.7 


i sec- 


1 1 


! 77 


$00 


1 


kS 


: IT'OV 


! 5 

J 


; /9 


$00 


1 


*9 


* r* /"» -"s 

1 5^ 


» 
1 

i 1 


1 

: SO 

i 


$00 


1 






i 


| 81 


$00 


1 


^ — 




! 




$00 


1 




j >uC 


JL 

( 




$00 


1 


53 


. ^ CO 


\ ] 




$co 


1 


1" n 






: 90 


$00 

i 


1 






; I 


; 9 * 


$00 


1 




1 


2 * 

1 


: 


$00 


1 


EC 


! puU 
1 


i c 
« v» 


i yy 


$00 


2 


bO 


: ,/W 


1 

| I 


i 0^ 


$Ou 


1 






i 

■ _ 

: i 
i 


! VV 




1 


/- — 


1 $oc 


\ 

: 0 

i 


1 100 . 


fjQO 




6 3 




; 1 


1 1C1 


500 


1 


*s ^» 


$GC 


; 

1 1 


1 ICS 




1 


6C 




: c 

; -* 


1 10; 


C y0C 


1 


»» ^ 


! >0G 


1 


lO'l 


500 


1 


63 


j >oc 


1 


10$ 


500 


1 
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Comp. 
No. 


Concn. 
ppm 


Incidence degree 
of disease, # 


Comp. 
No. 


Concn. 
ppm 


Incidence degree 
of disease, # 


106 


500 


1 


115 


500 


5 


107 


500 


1 


117 


500 


1 


108 


500 


5 


CR-1* 


500 


25 


111 


500 


1 


N-t** 




50 


112 


500 


5 








Remarks : 












EDDP (Hinosan) employed 


as control reference 



**) : Non-treated control. 



Test Example 5 
The effect of controlling Helminthosporium leaf spot on 
rice to be developed upon application on water surfaces i 
is investigated by the following testing method, the 
results obtained being tabulated in the table given below, 
in which the compounds tested are indicated by the com- 
pound number as given in Example 3: 
I. Testing method 

1. Pathogen : the same as described in Test Example k 
Plant to be tested : The same as described in 
Test Example 2. 

Inoculation : In the same manner as described 
in Test Example h. 

Treatment with antimicrobial agents : In the same 
manner as described in Test Example k 
Partition : The same as described in Test 
Example 2 

Examination : In the same manner as described in 
Test Example k. 



2. 



5. 
6. 
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II. Test results 



g/J-Ua » /° No ^ g/ioa of dls ease, # 



r> 




0 


39 


300 


5 


3 


300 


2 


40 


300 


1 


9 


300 


1 


41 


300 


2 


13 


300 


2 


42 


300 


3 


16 


300 


1 


43 


300 


3 


17 


300 


4 


54 


300 


5 


18 


300 


5 


7* 


300 


2 


19 


300 


1 


75 


300 


7 


20 


300 


1 


103 


300 


1 


26 


300 


8 


CR-1* 


680 


68 


31 


300 


2 


CR-2** 


500 


68 


38 


300 


1 


CR-3***300 


20 








N_t****300 


80 



Remarks : 

*) : IBP (Kitazin P) employed as control reference. 
**) : EDDP (Hinosan) employed as control reference. 
***) : The compound (VII) in Test Example 1. 
■****) : Non-treated control. 

Test Example 6 
The effect of controlling rice sheath blight is 
investigated by the following testing method, the results 
obtained being tabulated in the table given below, 
in which the compounds tested are indicated by the compound 
number as given in Example 3. 
I» Testing method 

1. Pathogen : Pellicularia sasakii ( Rhizoctonia 
solani sasakii type) 

2. Plant to be test : Rice plant; species of 
Kinmaze, planted in 9 cm pots with 3 seedlings 
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of 80 to 90-day old. 

3. Inoculation : The peripheral portion of a 
mycelial colony grown on a potato-sucrose-agar 
medium at 28°C lor 2 days is stamped out by a 
cork "borer of 10 mm in diameter, and inserted 
into a stem portion of a rice plant near the 
ground. This is followed by maintaining the 
temperature at 25 to 35°C and a relative humidity 
of 70 to 100 io after the inoculation and until 
the examination is effected. 

4. Treatment with antimicrobial agents * In the 

same manner as described in Test Example 2, except 
that inoculation is effected after application and 
air-drying. 

5. Partition: 2 pots per section 

6„ Examination : 10 days after inoculation, the 
height from the base stem portion to the upper 
end of the diseased spot is measured to calcu- 
late a diseased spot expansion ratio=in relation 
to that found in the non-treated section. 
II . Test results 



Comp. 
No. 


Concn. 
ppm 


Diseased spot 
expansion rate 


C omp . I 
No. 


.oncn. 
ppm 


Diseased spot 
expansion rate 

* 


2 


500 


0 


19 


500 


0 


3 


500 


0 


20 


500 


h 


13 


500 


1 


22 


500 


0 


-15 


500 


0 


33 


500 


0 


17 


500 


0 


37 


500 


3 


39 


500 


0 


82 


500 


k 


kO 


500 


0 


89 


500 


0 


*»3 


500 


0 


94 


500 


5 


kk 


500 


k<i 


95 


500 


10 


k6 


500 


0 


104 


500 


0 


49 


500 


0 


CR-1* 


30 


0 
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5 



Comp. 
No. 


Concn. 
ppm 


Diseased spot 
expansion rate 
* 


Comp. 
No. 


Concn. 
ppm 


Diseased spot 
expansion rate 

* 


5k 
81 


500 
500 


k 
0 


CR-2** 
N-t*** 


250 


52 
100 



Remarks ; 

*) : Validamycin A (Validacin} employed as control 
reference. 

**) : The compound (VII) in Test Example 1. 
***) : Non-treated control. 
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Vhat we claim is : 

1. A pyrimidine derivative of the formula (i) 

R ] 



.1 -2 . r3 




(I), 



or a salt thereof, 

wherein Ar is phenyl or naphthyl, which may be subst- 
ituted by lower alkyl, lower alkoxy, lower alkylthio, 
lower alkylsulf inyl, lower alkysulf onyl, halogen, 
nitro, trif luoromethyl or di-lower akylamino; R 1 is 
lower alkyl, lower cycloalkyl, trif luoromethyl, lower 

alkoxycarbonyl, phenyl or benzyl, and the phenyl may 

2 

be substituted by halogen R is hydrogen or lower 

^ k 5 
alkyl; R , R , and R v are hydrogen, lower alkyl, 

1 k h 

lower alkenyl or lower alkoxy, or R- 7 and R or R 

and ft-* combine with each other to represent trimethy- 

lene, tetramethylene or butadienylene . 

2. A pyrimidine derivative as claimed in Claim 1, Ar is 
phenyl which may be substituted by lower alkyl, lower 

alkoxy, lower alkylthio, halogen or trif luoromethyl; R 1 is 

5 h' - 5 

lower alkyl or lower cycloalkyl; R , R and R are hydrogen, 

^ h k 5 

lower alkyl or lower alkenyl, or R- 7 and R or R and R^ 

combine with each other to represent trimethylene, tetram- 
ethylene - or butadienylene . 

3. A pyrimidine derivative as claimed in Claim 1, wherein 
Ar is phenyl substituted by lower alkyl or halogen; R 1 is 
lower alkyl; R is hydrogen; R , R and R are lower alkyl 
or lower alkenyl, or R and R^ combine with each other to 
represent butadielene, 

h 9 A pyrimidine derivative as claimed in Claim 1, wherein 
Ar is phenyl substituted by lower akyl; R 1 is lower alkyl; 
R 2 is hydrogen; R*^ and R^ are lower alkyl; and R^* is hydrogen. 
5. A pyrimidine derivative as claimed in Claim 1 or h 
which is 4,6-dimetbyl-2-[l-(2-methylphenyl)ethylidine- 
hy draz ino ] -py r imidine . 
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6. A pyrimidine derivative as claimed in Claim 1 or k, 

which is i «,6-dimethyl-2-[l-(2,5-dimethylphenyl)ethyli- 
denehydrazino] pyrimidine. 

7. A pyrimidine derivative as claimed in Claim 1 or k 
which is i »,6-dilmethyl-2-[l-(2,4,6-trimethylphenyl)- ' 
ethylidenehydrazino]pyrimidine. 

8. A method of producing a pyrimidine derivative of the 
formula (I) : 



R 1 
I 

Ar - C = N - N 




(I) 



or a salt thereof, 

wherein Ar is phenyl of naphthyl, which may he 
substituted by lower alkyl, lower alkoxy, lower 
alkylthio, lower alkylsulf inyl, lower alkylsulf onyl, 
halogen, nitro, trif luoromethyl or di-lower alkyl- 
amino; R is lower alkyl, lower cycloalkyl, 
trif luoromethyl, lower alkoxycarbonyl, phenyl or 
benzyl, and the phenyl may be substituted by halogen; 
R is hydrogen or lower alkyl; R 5 , R* and R 5 are 
hydrogen, lower alkyl, lower alkenyl or lower 
alkoxy, or R- 5 amd R or R^ combine with each other 
to represent trimethylene, tetramethylene or hutadi- 
enylene, 

which comprises reacting an aromatic ketone of the formula 
(II) : 

ArCOR 1 (jj) 
wherein the symbols in the formula are as defined 
above 

with 2-pyrimidylhydrazine of the formula (III) : 




H 2 N - N-v K" (m) 
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wherein the symbols in the formula are as defined 
above, 
or a salt thereof. 

9. A method of producing a pyrimidine derivative of 
the formula (VI ) : 



or a salt thereof, R 

wherein Ar is phenyl or naphthyl, which may be 
substituted by lower alkyl, lower alkoxy, lower alky- 
lthio, lower alkylsulf inyl, lower alkylsulf onyl, 
halogen, nitro, trif luoromethyl or di-lower alkyl- 
amino; R 1 is lower alkyl, lower cycloalkyl, 
trif luoromethyl, lower alkoxyearbonyl, phenyl or 
benzyl, and the phenyl may be substituted by halogen; 
R 2 is hydrogen or lower alkyl; R 5 ) R^'and R^'are 
hydrogen, lower alkyl, lower alkenyl, or R is 
lower alkoxy, or R 5 ' and R^'or R^'and R 5 'combine with 
each other to represent trimethylene or tetrameth- 
ylene , 

which comprises reacting an amidinohydrazone of the 
formula (IV) : 



or a salt thereof, 

wherein the symbols in the formula are as defined 
above, 

with a p-diketone of the formula (V) : 




Ar 




(IV), 





COCHCO - R 
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wherein the symbols in the formula are as defined 



10. An antimicrobial agent for agricultural uses which 
contians as an active ingredient a pyrimidine derivative 
of the formula (i): 



or a salt thereof, 

wherein Ar is phenyl or naphthyl, which may be 
substituted by lower alkyl, lower alkoxy, lower 
alkylthio, lower alkylsulf inyl, lower alkylsulf onyl, 
halogen, nitro, trif luoromethyl or di-lower alkylamino; 
R is lower alkyl, lower cycloalkyl, trif luoromethyl, 
lower alkoxycarbonyl, phenyl or benzyl, and the 
phenyl may be substituted by halogen; R 2 is hydrogen 
or lower alkyl; R 5 , R 4 and R 5 are hydrogen, lower alkyl, 
lower alkenyl or lower alkoxy, or R 5 and or 
R and R 5 combine with each other to represent 
trimethylene , tetramethylene or butadienylene, 

together with a suitable carrer or carriers. 



above . 
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